This study attempts to conduct an investigation of the characteristics of the South Asian stock markets including the effects of the opening of these markets. These markets were liberalised in early 1990s as a part of the economic reforms started in the South Asian region about two decades ago. The analysis is conducted for four countries in the South Asia, Bangladesh, India, Pakistan, and Sri Lanka, covering the period from 1980 to 2003. The analysis is done with the help of tables, regression analysis, Event Window analysis, and Error Correction Functions. The analysis indicates significant development in stock markets indicators such as market capitalisation and trading value in the region following liberalisation measures. However, the development in stock markets in South Asia does not seem to influence the real sector and the stock markets are still playing a minor role in their respective economies. The integration analysis suggests that the markets in South Asia are integrated with major markets, that is, of USA, UK, and Japan. There is clear evidence that the markets in India and Pakistan are affected by the major as well as the regional markets in the long run. In the short run, however, the markets appear to be independent of one another.
Since 1980s there has been an increasing realisation in the developing countries of the important role of stock markets in economic progress. The inefficiencies in managed economies caused by interventionist economic policies and over reliance on debt financing as well as the tighter lending policies by international creditors forced the developing countries to re-examine their policies and search for alternative strategies. This re-examination resulted in the recognition of a dynamic and competitive private sector and an efficient stock market as the key factors in economic growth [Hartmann and Khambata (1993) ]. Consequently, measures were taken to move towards market-based economies and to make the stock market efficient means to stimulate domestic resource mobilisation. These measures, with extensive support from international agencies, particularly, International Finance Corporation (IFC), resulted in remarkable growth in the size and sophistication of equity markets in the developing world, commonly known as Emerging Stock Markets (ESMs).
The most important measure taken in this regard by developing countries was the opening of their respective stock markets to international investors. This step, taken in the late 1980s or early 1990s, resulted in historically high level of portfolio investment in the emerging markets by global and regional funds. The growth in emerging markets is evident from the fact that from 1985 to 1995, the period of stock market liberalisation in many developing countries, the market capitalisation of all emerging markets increased by 1,007 percent compared to an increase of 253 percent in the case of developed markets. As a result, the share of emerging markets in the world market capitalisation increased from 4 percent in 1985 to 11 percent in 1995. Similarly, the trading value in the emerging markets increased by 2,189 percent compared to 564 percent increase for the developed markets over the decade. As a result, the emerging markets share in trading volume increased by more than three times, i.e., from 2.7 percent to 8.9 percent in ten years (Emerging Stock Markets Factbook) .
The countries in South Asia followed the same path and took significant steps towards development of their capital markets including the opening of their stock markets to international investors. As a result, the stock markets in these countries showed significant improvements. For example, in Pakistan the market capitalisation (in $) and trading value (in $) increased by 157 percent and 168 percent in the first year of liberalisation. Similarly, the respective increase were 115 percent and 457 percent in the case of Sri Lanka. Moreover, an increase of 133 percent in local index and 172 percent in international index in the case of Pakistan and 118 percent in local index in the case of Sri Lanka made these markets to be among the best performing markets in 1991, the initial year of liberalisation in both countries.
This study attempts to conduct an investigation of the characteristics of the South Asian stock markets including the effects of the opening of these markets. The study attempts to present country profile that includes the economic and financial indicators covering both the pre and post liberalisation periods, to examine the impact of liberalisation measures on the stock market such as market capitalisation, trading volume, etc. as well as on the economy like Gross Domestic Product, Investment, etc., and to investigate the integration of these markets among one another as well as with major international capital markets such as stock exchanges of New York, London, Japan, etc.
The study is organised as follows. The next section contains the discussion regarding sample, data, and methodology. Section III presents an overview of stock markets in South Asia followed by the construction of Event Window in Section IV. Section V relates stock market activity to the economic activity in South Asia. Section VI explores the integration of the South Asian markets among themselves as well as with major stock markets of the World. The final section consists of summary and conclusions.
II. DATA, SAMPLE, AND METHODOLOGY
The analysis is conducted for four countries in South Asia; Bangladesh, India, Pakistan, and Sri Lanka. The sample covers the period from 1980 to 2003, which enables the examination of the liberalisation effects particularly, the opening of the market since these markets were opened in early 1990s. The primary data source is Emerging Stock Markets Factbook, previously maintained by IFC. The book is currently published by Standard and Poor and is also re-titled as Global Stock Market Factbook. The supplement sources include World Development Indicators, and Asian Development Outlook.
The analysis is done with the help of tables, graphs, and standard statistical techniques including regression analysis. In addition, Event Window analysis suggested by Henry (2000) is employed. Finally to explore the integration of the South Asian markets we adopt three step methodology. The first step involves the investigation of time series properties of data. Hence, widely used Augmented Dickey Fuller (ADF) test of unit root is applied on all the variables to test for the stationarity of these variables, which determines the order of integration of each variable. The variables having the same order of integration are then tested for Co-integration, the long run relationship, in the second step. The existence of cointegrating relationship is tested with the Likelihood Ratio (LR) test based on both trace and maximum eigenvalue of stochastic matrix as proposed by Johansen (1988) . Then Maximum Likelihood Method of Johansen is used to estimate the long run function. In the third step, we estimate the dynamic Error Correction Function.
III. AN OVERVIEW OF STOCK MARKETS
We begin by providing an overview of stock markets in South Asia. Bangladesh has currently two stock exchanges with Dhaka Stock Exchange as the main stock market. The exchange was established in 1954 when Dhaka was the capital of former East Pakistan. After the separation of Eastern wing and the establishment of Bangladesh as an independent country in 1971, the Dhaka Stock Exchange resumed its operation in 1976. In June 1991 foreign investment laws related to listed securities in Bangladesh were relaxed that had a favourable impact on the market.
India is a big country where more than 20 stock exchanges exist. However, the main market is Mumbai Stock Exchange that accounts for about two-third of the trading volume in India. The exchange was established in 1875 when India was under British rule. After gaining independence in 1947, India pursued a highly regulated economy for a long time. In 1985, piecemeal reforms were initiated in industry policy, trade, and finance. The period 1985-91 was the period of partial deregulation in India. In 1991 India moved to market based economy [Vaidya (2003) ].
There are currently three stock exchanges operating in Pakistan. However, the main stock market is the Karachi Stock Exchange which was established soon after the creation of Pakistan in 1947. But the market remained inactive until the beginning of 1991 when liberalisation measures, particularly the opening of the market to international investors, were announced. The announcement put a new life in the market and unprecedented bullish trends were observed in the first year. In terms of its performance, the market was ranked third in 1991.
The equity market in Sri Lanka, the Colombo Stock Exchange, has been in operation for more than a century. However, it has not played a significant role for a long time. In 1989 measures were taken to develop capital market and liberalise foreign investment which led to a boom in the stock market. In 1990 and 1991 the Colombo Stock Exchange was considered to be one of the best performing in the World [Ariff and Khalid (2000) ].
Table 1 provides some basic information regarding the role of stock markets in South Asian countries.
It is clear from the above analysis that the South Asian region has a long and varying history in equity markets. India and Sri Lanka have more than 100 years old markets whereas in Bangladesh and Pakistan the markets came into existence about 50 years ago. The liberalisation measure, however, took place roughly at the same time, that is, in early 90s. It can be seen that the stock market indicators, Market Capitalisation and Value Traded, which measure the size and activity of a stock market respectively, have improved significantly during the decade of liberalisation. In particular, the improvement in trading activity in Pakistan is phenomenal. However, the proportions of market capitalisation and value traded in GDP in South Asia are still very low indicating small role of stock markets in their respective economy. We now look at the development of stock markets in South Asia, Emerging and World markets covering both the periods before and after liberalisations. Table 2 shows such developments over two decades. The table shows that at the end of 1983 a little over 23,000 companies were listed at the stock markets of the World of which less than 30 percent were listed at the markets of developing nations. A quarter of companies listed at emerging stock markets belong to South Asian countries. Over the two decades, the listed companies grew at the rate of more than 110 percent at the world markets. However, the growth in the case of emerging markets and South Asian markets were more than 275 percent and 300 percent respectively. As a result, the share of emerging markets increased to more than 50 percent whereas the share of South Asian markets in World market increased from 7 percent to 14 percent. This is despite the fact that the listed companies have actually gone down in South Asia during the last five years.
If we look at the size as well as the activity of the market we find that the shares of emerging markets were only around 2 percent in 1983. The shares of South Asian markets were a little over 10 percent in emerging markets but were near to zero in world markets. Over the years however, the market capitalisation increased by 30 times in South Asian and by 43 times in emerging markets. The corresponding increase in World markets was 9 times causing an increase in the share of emerging markets to around 11 percent. However, despite this significant increase the share of South Asian markets is still below 1 percent in world market whereas its share in emerging markets actually decreased to 8 percent. However, the South Asian countries performed much better in the activity. The value traded increased by 138 times in South Asian markets compared to 115 times in emerging and 24 times in World markets. As a result its shares increased to a little over 12 percent in emerging and 1 percent in World markets. If we look at the shares of individual countries in South Asia we see that India dominates the region with more than 90 percent share in market capitalisation and value traded. The remaining belongs to Pakistan leaving almost nothing for the other two countries.
We now look at the stock market indicators for the individual countries in South Asia. We start by looking at the indicators for Bangladesh in Table 3 . The table contains information for a little over two decades covering both the pre and post liberalisation periods. The year of liberalisation, shown in bold letters, in the case of Bangladesh was 1991. One can see significant differences in indicators between periods before and after liberalisation. Prior to liberalisation the market showed significant increase in 1987 by registering a gain of 110 percent in local index. Moreover, the trading value and market capitalisation increased by 271 percent and 120 percent. However after that the market went on a falling trend. The trend continued even in the year of liberalisation. It seems that the real response to liberalisation measures came after three years in 1994. In particular the trading activity increased by 640 percent causing the turnover ratio to increase from 3.8 to 14.3. Then the market reacted extraordinary in 1996 by registering a gain of 176 percent in local index. In particular, the market capitalisation increased from Tk.54 billion to Tk.194 billion causing its ratio in GDP to increase from 3.5 to 11.7. However, the market immediately reverted back in the following periods. One can see a marked difference in turnover ratio between the pre and post liberalisation periods although it went down from 83.4 in 1999 to 23.2 in 2003. The ratio of market capitalisation ranges between 2 percent to 3 percent indicating a marginal role of stock market in Bangladesh economy.
We now proceed to look at the stock market indicators for India shown in Table 4 . It is interesting to note that India ranks first in the world in terms of listed companies. USA with 5,295 companies occupies the second place. However it ranks at 17th and 16th place in terms of market capitalisation and trading value respectively. Although the measures to liberalise the economy started in 1991, the year of stock market liberalisation, used in most studies, is 1992. The table shows that significant developments in Mumbai Stock Exchange started much earlier than liberalisation year. In 1985, the first year of partial deregulation, the market registered a gain of almost 100 percent in local index. The IFC return index was 105 percent. Moreover, the market capitalisation increased by 80 percent.
In the next year, the trading activity increased by more than 120 percent causing an increase in turnover ratio from 45 percent to 77 percent. The significant impact of liberalisation appeared to be in the ratio of market capitalisation to GDP which was below 10 percent until three years prior to liberalisation, increased to 25 percent in the year of liberalisation, remained around 35 percent in the next five years and finally jumped to 46 percent in 2003. In this year, the market capitalisation increased by more than 100 percent. In addition, the local indexes BSE and CNX went up 73 percent and 98 percent respectively whereas the IFC return index increased by 99 percent. Another impact relates to the deepening of the market in terms of listing which was more than doubled in four years and reached to almost 6,000. However the listing started falling after that and ended at 5644.
Next we look at the stock market indicators for Pakistan, shown in Table 5 . The table indicates that there was not much movement in the market before its opening in early 1991. The market responded positively to liberalisation measure and unprecedented trends were observed in the first year of the opening of the market. The market capitalisation and trading value went up by three times. Further, the local index increased by 133 percent while the increase in international index, IFC return, was 172 percent. In terms of its performance the market was ranked third after Argentina and Columbia in 1991.
It appears, however that the market overreacted in the first year of opening as it went down in the following year by 11 percent and 18 percent in terms of local and IFC indexes respectively. Nevertheless the market deepened in terms of listings and 86 new companies were listed during the year that helped in increasing the turnover of shares and market capitalisation. Though the market, in general, had a downward trend in the 90s it improved significantly in terms of size and activity. As a result, the ratio of market capitalisation to GDP increased from 7 percent to almost 18 percent in the first year of liberalisation and further to 26 percent after two years. After considerable fluctuations it ended at 23.7 percent in 2003. On the other hand, the growth in activity indicated by trading value and turnover ratio was tremendous. Since late 90s the turnover ratio has been phenomenal and increased to almost 500 percent in 2003. As a result Pakistan ranks first in the world in terms of turnover ratio. It has been among the best performing markets for the last two years.
Finally we look at the stock market indicators for Sri Lanka, shown in Table 6 . We could not get the data for the period of early 80s. As mentioned above Sri Lanka has one of the oldest stock exchanges in the world. However, it remained dormant until the year of liberalisation. The market capitalisation increased by almost 116 percent whereas trading value by more than 500 percent. The increase in local index was almost 114 percent. The trend continued in the following year and the market registered a gain of almost 118 percent accompanied by more than 100 percent increase in market capitalisation and trading value. As a result the ratio of market capitalisation to GDP increased from less than 7 percent in 1989 to more than 11 percent in 1990 and further to 22 percent in 1991. Similarly, the turnover ratio increased from 1.6 to 5.8 to 7.2. Then in 1993 the ratios of capitalisation to GDP and turnover reached to 25 percent and 20 percent respectively. These significant developments caused the market to be among the best performing in 1990 and 1991. It can be seen that in the other half of the 90s the market did not do well. However, the indicators improved significantly in the last two years. 
IV. EVENT WINDOW ANALYSIS
In this section we examine the stock market development through Event Window Analysis that works as follows. Suppose the government announces in the month T* -3 that it will open the stock market to foreign investors in month T* . Since there is no anticipated price jumps, the price must jump on the announcement and then gradually appreciate in such a way that there is no jump in price when actual liberalisation occurs at T*.
We follow Henry (2000) methodology when constructing liberalisation dummy variables. Following this methodology we construct liberalisation event window indicating dummy variable Liberalisation. This dummy is given value of one during T* -7 months, that is for eights moths, where the T* is the month of liberalisation and 0 otherwise. T* is the month in which any one of the following occurs.
The impact of liberalisation on the stock market returns during the liberalisation window is evaluated by estimating the following equation;
Liberalisation is a dummy variable that takes on the value one in each months from T* -7 to T* with respect to the specified first stock market liberalisation. Therefore the parameter measures the average monthly abnormal returns during the eight month stock market liberalisation window. The results from the estimated equation are given in Table 7 . The residual from the estimated equation for Pakistan passed diagnostic test where as estimated equation for India and Sri Lanka have ARCH in the residual. Therefore, we reported results OLS for Pakistan and OLS and GARCH(p, q) model for India and Sri Lanka. The estimated coefficients of liberalisation for Pakistan, India and Sri Lanka, from respective equations, are 0.139, 0.043 and 0.006, respectively. It implies that on average the stock markets of Pakistan, India and Sri Lanka are preceded by a total revaluation of 111 percent, 35 percent and 5 percent, respectively. The revaluation of respective country is calculated by multiplying the average monthly abnormal return during the window by the length of window that is 8 months.
In the second step, following Henry (2000) and Jaysuriya (2002) among others, we used another liberalisation dummy (LibT) which takes the value of one at the moth of liberalisation and zero otherwise. The estimated coefficient of this dummy variable gives the abnormal gain in the market return of the country during the moth of liberalisation. The results are presented in the following Table 8 . As may be seen from the Table 8 , the variable representing liberalisation window preceding the liberalisation date, LIBT* -7 is statistically significant only in the case of Pakistan. For other countries it is not significantly different from zero. The impact of liberalisation event is captured by LibT dummy variable. The estimated parameters for Pakistan and Sri Lanka are significant at conventional level. The sign of the estimated parameter, however, is negative. Whereas, in case of India, the stock market seems to be insensitive to the event of liberalisation.
Third step toward estimating the impact of liberalisation is to construct policy shift dummy (LIB). This dummy variable takes the value one after the stock market liberalisation and zero before the policy change. This dummy is assumed to capture long run effect of liberalisation on the stock market returns. The results are presented in the Table 9 below. The analysis leads us to conclude that liberalisation of stock markets in the South Asia have diversified impact on the countries. Pakistan is the only country which significant revaluation, that is on average 13 to 17 percent per month. The stock markets of other countries which are included in the analysis did not show any revaluation preceding the liberalisation. Second the month when the liberalisation programme actually implemented has significant impact on the stock markets of Pakistan and India. But both markets reacted in opposite direction.
V. AN OVERVIEW OF THE ECONOMIES IN SOUTH ASIA
Having seen the developments of the stock markets in South Asian countries we now proceed to see the economic situation of these countries and look at the macroeconomic indicators for the same periods. The indicators include growth in real variables like GDP, Per Capita, and Investment, besides Inflation Rate and Monetary Expansion. In addition, indicators like Savings, Investment as well as balances in budget and current accounts are shown as a percent of GDP. The analysis also shows the averages with standard deviations for the pre and post liberalisation periods. The year of liberalisation shown in bold letters is not included in averages.
Once again we start by looking at the indicators for Bangladesh shown in Table 10 . The table shows a significant improvement in the economy after liberalisation measures. All the indicators, on average, improved in the post liberalisation periods. The growth rates in real variables, particularly Per Capita, increased in periods after liberalisation. This is accompanied by considerable decrease in inflation and monetary expansion. Similarly, both the deficits, budget and current account, decreased significantly in the post liberalisation Period. In addition, during the decade of liberalisation the saving to GDP ratio has almost doubled whereas the proportion of investment in GDP also increased. It is notable that the growth in real variables fell significantly in the year of liberalisation. However, recovery started immediately in the following year. The growths in real investment were in the double digit in the second half of the 90s that did not continue later on. In general, the indicators showed less fluctuation in post liberalisation periods indicating stable performance.
We now proceed to look at the macroeconomic indicators for India presented in Table 11 . It can be seen that the behaviour of the economy in India is similar to the one in Bangladesh, that is, an improvement after liberalisation measures. In fact, the economy showed its best performance in the mid of 90s, periods just after liberalisation measures, with an average growth rate of 7.5 in GDP and 5.5 in Per Capita and marginal share of fiscal deficit in GDP. In recent years, however, the share has been increased to around 5 percent accompanied by a marginal increase in the current account that seemed to be in balance two years ago. The real investment showed a much higher response to liberalisation in the initial years but lost its momentum after wards. Overall, the economy showed an improved and stable performance in the post liberalisation period. In particular, the economy showed remarkable performance in 2003. Next, we look at the macroeconomic indicators for Pakistan, shown in Table 12 . It can be seen that in contrast to Bangladesh and India the indicators for Pakistan show a general deterioration in the economy. The economy was growing at an average of 6.3, the highest in the region, in the pre liberalisation period that declined nearly half to 3.6, the lowest in the region, in the post liberalisation period. Real per capita declined to more than one third and above all real investment declined by more than 30 percent. The decline in real variables may also be attributed to a significant jump in the inflation rate that became more than doubled in the year of liberalisation and remained in double digit in the first half of the decade of liberalisation.
A closer look at the table reveals that the economy in fact improved in the initial years of liberalisation. In particular, growth in real investment increased to almost 20 percent in the year of liberalisation and further to more than 25 percent in the following year and remained in double digit in the first half. However, the economy seems to be adversely affected by the political instability in the country. A series of changes in governments in the 90s shattered investor s confidence that proved detrimental to the economy. The improvements in the economy include a significant increase in the proportion of saving and decline in the deficits. In particular, the fiscal deficit, which was as high as 8.7 percent of GDP in the year of liberalisation, decreased to 4.5 percent after a decade of liberalisation.
Finally we look at the indicators for Sri Lanka shown in Table 13 . It can be seen that following Bangladesh and India the economy of Sri Lanka improved in the periods after liberalisation. In fact the economy showed its best performance in the year of liberalisation with growth rates of over 6 percent in real GDP and 5 percent in real per capita whereas the real investment grew by almost 33 percent. This was accompanied by significant decline in deficits particularly current account.
Another way of analysing the impacts of stock market development on the real sector of the economy is by regressing real variables on stock market variables. For this purpose we regress the real variables, GDP and Investment on a stock market variable, Market Capitalisation. The results are shown in Table 14 .
The regressions consist of three models. Model I tests the impact of Market Capitalisation on real variables. Model II includes an intercept dummy for stock market liberalisation whereas Model III also includes a slope dummy. It can be seen from the table that Market Capitalisation is not significant any where. Further the dummies are also not significant in the case of Investment indicating that real investment in South Asian region is unaffected by the increase in market capitalisation as well as by the stock market liberalisations. Similarly real GDP is unaffected by the stock market development in India and Sri Lanka. The intercept dummies are significant in Bangladesh and Pakistan indicating that real GDP changed significantly in these countries after stock market liberalisation. The change is adverse in the case of Pakistan but as mentioned above this is mainly because of political instability. 
VI. SUMMARY AND CONCLUSIONS
This study attempts to conduct an investigation of the characteristics of the South Asian stock markets including the effects of the opening of these markets. These markets were liberalised in early 1990s as a part of the economic reforms started in South Asian region about two decades ago. The analysis is conducted for four countries in South Asia, Bangladesh, India, Pakistan, and Sri Lanka covering the period from 1980 to 2003. The data sources include Emerging/Global Stock Market Factbook, with International Financial Statistics, World Development Indicators, and Asian Development Outlook as supplements. The analysis is done with the help of tables, regression analysis, Event Window analysis, and Error Correction Functions.
We present country profile that includes the economic and financial indicators covering both the pre and post liberalisation periods. Further we examine the impact of liberalisation measures on the stock market such as market capitalisation, trading volume, etc. as well as on the economy like Gross Domestic Product, Investment, etc. Moreover, we investigate the integration of these markets among one another as well as with major international capital markets such as stock exchanges of New York, London, Japan, etc.
The analysis indicates significant development in stock markets in the region following liberalisation measure. The stock market indicators such as market capitalisation and trading value increased by many times. However, the significant development in stock markets in South Asia do not seem to influence the real sector and the stock markets are still playing a minor role in their respective economies. The integration analysis suggests that the markets in South Asia are integrated with major markets, that is, of USA, UK, and Japan. There is clear evidence that the markets in India and Pakistan are affected by the major as well as by the regional markets in the long run. In the short run, however, the markets appear to be independent of one another.
